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Motivation: Sensitive and selective monitoring platform
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Method: Mid-Infrared Spectroscopy
ej0 ¢ oM B
Al m.w. M

+ |
bending

“«—>

Loq — lNIIW R |
symmetric stretching \¢ : : 5 S
— — s 5 ;o
- 1 4 i L Y =
o990 | “:‘. '

8

1000 1260 1460 1600 1860 2060 2200 2460
vibrational motion rotational motion Wavenumber (cm)

R X

Absorption(%)

asymmetric stretching

Rotational Vibration modes of Strongest absorption

molecules fingerprints => Mid-Infrared
range
Set-u p Q \Mirror
e \

Detector ‘Beam
)
]

b
,‘—4;-3‘-) /Mirror

~ Multi-Pass cell

1. Tuning of the laser emission across the fingerprint region
2. Measure how much light is absorbed by the sample
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In Progress — Triple Color OCLSs
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Proof Of Concept Demonstrated
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Sampled Grating (SG) DFBs complete and fabrication in progress
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\ /Gil: Single spectroscopic platform for the 10 most important \
atmospheric pollutants and green house gases.
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Miniaturized Platform

 Powerful
Compact

Quantum Cascade Lasers
(QCLs) in Mid-IR « Large Optical-Length/Volume ratio
« Good sensitivity (15ppb NO2).

* Less expensive than state of the art multi-pass

cells

Toroidal Mirror Cell

Electronics - Real-time fitting engine directly linked to HITRAN database

Dual-wavelength OCLs
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Simultaneous NO/NO, measurements
(Compared with Chemiluminescence)
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Tunable over the 1600/1900cm?* range
of interest for NO/No, spectroscopy
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